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Abstract: While poultry litter amendments have provided a means to improve pasture lands, concern
about runoff water quality is escalating. Debate continues over what controls the release of nutrients from
organic compounds in the environment. Little research has been published on the contribution of
biologically produced phosphatase enzymes on the release of P from organic sources and subsequent
contamination of runoff from soils with long-term applications of poultry litter. While some studies
suggest that organic P in animal wastes is much more mobile than inorganic P, there is some question as
to whether elevated phosphatase enzymes will be sustained after multiple years of poultry litter inputs. If
phosphatase enzyme activity remains after years of litter amendments, then this could provide valuable
insight into soluble P concentrations found in runoff. Nationally, while research is being conducted on
microbial source tracking to determine the origins of indicator organisms, little research has been
conducted investigating the influence of poultry litter on the development and transport of antibiotic
resistant bacteriafrom soil into runoff waters. Research has indicated that antibiotic resistant microbes
are present in litter. It appears that antibiotic resistance in general isincreasing due to large scale,
indiscriminate use of antibiotics. However, it is not clear to what extent antibiotics in poultry litter

file:/IN|/.usgs.gov/iwww/water/htdocs/wrri/03grants_new/2003AR47B.html (1 of 2) [6/17/2003 11:16:59 AM]



2003ARA47B

amended soil influence the development of antibiotic resistance among environmental bacteria. The
proposed research will investigate the impact of microbial activity on the quality of runoff water.
Specific objectives include:

1. Determine the contribution of poultry litter land applications to antibiotic resistance development in
microbial communities transported in surface runoff ;

2. Determineif thereis arelationship between acid and alkaline phosphatase enzyme activities in surface
soil amended with poultry litter and dissolved P concentrations in runoff water.

A multifaceted approach combining innovative molecular techniques with traditional cultivation
techniques will be used to assess the devel opment and persistence of antibiotic resistant microorganisms
in runoff water. DNA fingerprints of bacterial communities will be generated and compared to DNA
fingerprints of antibiotic resistant bacteria cultivated from runoff water. Additionally, measurements of
microbial biomass and phosphatase enzyme activities will contribute to our understanding of how
biological activity in soil influences soluble P availability in runoff. The information collected in this
research project will enhance the current state of knowledge concerning biological processes controlling
the environmental impact of poultry litter amendments.
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